Long terminal repeat retrotransposons occupy a large portion of genomes in flowering plants. In spite of their abundance, the majority are silenced and rarely transpose. One of the examples of a highly active retrotransposon is Lotus Retrotransposon 1 (LORE1), of the model legume Lotus japonicus (Regel) K. Larsen (syn. Lotus corniculatus L. var. japonicus Regel). LORE1 has several unusual characteristics that are interesting both for studying evolutional genomics and for the use of LORE1 as a genetic tool. In this review, we present the characteristics of LORE1 and discuss the biological significance of LORE1 as a member of chromovirus, a chromodomain containing clade of the Gypsy superfamily. Then we discuss possibilities and methodologies for using endogenous transposable elements as mutagens to generate gene tagging populations in plants. and Trifolium pratense L.), and bird's foot trefoil (Lotus corniculatus L.) belong to the legume family. Symbiotic N 2 fixation with rhizobia is another attractive feature of legumes for researchers who want to understand mutualism. Symbiosis is also an important research field for investigations addressing sustainability, energy use, food, pollution, and poverty because understanding of symbiosis will not only facilitate breeding of legume crops of superior N 2 fixation efficiency but also enable us to transfer the symbiosis machinery to nonlegumes in the future. Reflecting the importance of legumes, genome information platforms have been established and are still ongoing using a variety of legume species. The most advanced legume genome projects are those of three model legumes, L. japonicus, Medicago truncatula Gaertn. (barrel medic), and soybean. Following these,
attempts to unveil genomes of crop species such as pea, chickpea (Cicer arietinum L.), Vigna sp., peanut, etc. are ongoing (Varshney et al., 2012 (Varshney et al., , 2013 . Therefore, a series of genome sequences covering a wide variety of legume species will be available in the near future. To use this genome information effectively, it is necessary to establish legume mutant libraries.
Several approaches have been used to establish mutant libraries in legumes (Table 1) . Ethyl methanesulfonate (EMS) mutagenized populations combined with targeting induced local lesions in genomes (TILLING) techniques have been established in L. japonicus, M. truncatula, soybean, and pea. In the pea system, Arabidopsis thaliana (L.) Heynh.-derived endonuclease ENDO1 is used instead of CEL1, which is widely used in the TILLING procedure (Triques et al., 2007) . Fast-neutron radiated populations in M. truncatula and soybean has been developed in combination with deletion-TILLING and DNA-array assisted copy-number variation detection techniques, respectively (Bolon et al., 2011; Rogers et al., 2009) . In pea, amplified fragment length polymorphism analysis using a DNA pool of fast-neutron generated allelic mutants successfully identified the causative tendril-less (tl) gene, suggesting the effectiveness of the procedure for deletion mutagenesis (Hofer et al., 2009) .
Insertion tagging using endogenous or exogenous DNA fragments has been attempted too. Transfer DNA (T-DNA) tagging is labor intensive in legumes because of the relatively low transformation efficiency and therefore, only small populations have been established (Imaizumi et al., 2005) . However, there may be possibilities for developing procedures similar to the alfalfa in planta transformation in other legumes and thereby making T-DNA tagging a feasible way to establish insertion tagging populations (Weeks et al., 2008) . Another strategy to make a large insertion mutant population is transposon tagging. Tnt1, a Copia retrotransposon originated from tobacco (Nicotiana tabacum L.), was introduced into both M. truncatula and soybean (d 'Erfurth et al., 2003; Cui et al., 2013) . The almost 20,000 independent lines established in M. truncatula were estimated to be sufficient for 90% gene tagging coverage (Tadege et al., 2008; Pislariu et al., 2012) . Another two transposon tagging populations in soybean have been developed. One of them was established using maize (Zea mays L.) Activator/ Dissociator (Ac/Ds) transposon (Mathieu et al., 2009) . The other population was established by introducing rice (Oryza sativa L.) miniature Ping (mPing), a miniature inverted-repeat transposable element and the open reading frame (ORF) of its autonomous counterpart Ping to soybean (Hancock et al., 2011) . The advantage of mPing aimed for (Huang et al., 2008 , Ziolkowski et al., 2009 . Second, it is necessary to identify conditions leading to activation of TEs. A possible approach to overcome these limitations is proposed in the last section of this review.
Identification of LORE1
and LORE2 in L. japonicus L. japonicus was adopted as a model legume in early 1990s (Handberg and Stougaard, 1992) . From the beginning, insertion tagging was attempted using the maize Ac/Ds DNA transposon system to establish a mutant population of L. japonicus (Thykjaer et al., 1995) . Screening of the population led to identification of a symbiotic gene, nodule inception (Nin), the first plant gene controlling symbiosis that was isolated by a mutant study (Schauser et al., 1999) . The proliferating floral organs (Pfo) gene of L. japonicus was also cloned by Ac/Ds tagging (Zhang et al., 2003) ; however, the frequency of germinal transposition was a major limitation for the Ac/Ds system. Similar problems were rather commonly observed when Ac/Ds was introduced into heterogeneous hosts (Mathieu et al., 2009) . Madsen et al. (2005) noticed that there were several symbiotic mutants identified from the Ac/Ds population, of which mutant phenotypes did not co-segregate with the Dissociator (Ds) insertions. Molecular cloning of the mutated genes revealed that some of the mutations were generated by insertions of unknown fragments. Sequencing of these fragments revealed activity of endogenous retrotransposons in L. japonicus. The retrotransposon family was designated as LORE1 (Madsen et al., 2005) . It was estimated that there are approximately 10 copies of LORE1 in the L. japonicus genome. Nevertheless, only one of the members, LORE1a, has been confirmed to be transpositionally active (Madsen et al., 2005) .
Subsequently, another active retrotransposon family, Lotus Retrotransposon 2 (LORE2) was identified. Like LORE1, LORE2 transpositions were originally identified as insertions in causative genes of symbiotic mutants isolated from the Ac/Ds population (Fukai et al., 2008) .
Although approximately 20 members of LORE2 exist in the L. japonicus genome, all new insertions identified so far are exclusively originated from only two of them. One of them, LORE2A, was found to be ancient, around 0.6 million years old from the polymorphisms between its 5′ and 3′ long terminal repeats (LTRs). Usually, transpositionally active LTR retroelements are young and characterized by their perfectly matched pairs of LTRs. Therefore, this rare observation of transpositional activity of an aged retrotransposon enabled us to estimate the active life of the element. Together with the phylogenetic relationship among LORE2 family members, the life of LORE2 was estimated to be around one million years (Fukai et al., 2008) .
Schematics of LORE1a and LORE2A are shown in Fig. 1 . Both of them are typical Gypsy LTR retrotransposons. More specifically, they belong to chromovirus, a widely distributed clade of Gypsy in eukaryotes (see later section) (Gorinsek et al., 2004) . The identification of these retrotransposons prompted us to use them as the endogenous mutagens to establish L. japonicus gene tagging population. As a next step, identification of the stimuli to activate them was required to realize the gene tagging population.
Germline Transposition of lotus LORE1
Transpositions of both LORE1 and LORE2 were identified in two independent plant populations. One of them was the Ac/Ds population described above. The other was a regenerated plant population derived from nontransformed cultured cells. The latter was intended to develop a mutant population with tissue-culture induced mutations and therefore nontransgenic (Fukai et al., 2010) . The manipulation common to both of the two activation events was only tissue culture. This suggested that the activation of LORE1 and LORE2 was associated with tissue culture. Tissue culture accompanying plant cell dedifferentiation is widely regarded as a situation in which plant retrotransposons are activated and transposed. This knowledge was obtained from a series of studies on three plant retrotransposons, Tnt1, Tto1, and Tos17 (Hirochika, 1993; Hirochika et al., 1996; Lucas et al., 1995) . However, in the case of LORE1 and LORE2, no transposition was observed in the cultured cells (Madsen et al., 2005; Fukai et al., 2008) . In addition, several independent symbiotic mutants generated by insertions of LORE1 or LORE2 were isolated from the progeny of the same regenerated plant. The observations provided a circumstantial evidence indicating transpositions in intact plants. Taken together a working hypothesis emerged: activation is induced during tissue culture followed by transpositions in the regenerated intact plants. A subsequent study proposed a basis for the phenomenon by focusing on the observation that the activation was inducible solely on LORE1a among the LORE1 family members (Fukai et al., 2010) . It is known that the 5′ LTR of an LTR retrotransposon encompasses the promoter region (Kumar and Bennetzen, 1999) . Since LTR sequences are highly homologous among the LORE1 family members, the sole activation of LORE1a suggested that the activation is epigenetic rather than a genetic phenomenon. Supporting this notion, LORE1a activation was stochastically but reproducibly induced in independent lineages of regenerated plants (Fukai et al., 2010 (Fukai et al., , 2012 . Subsequently, bisulfite sequencing of LORE1a promoter region revealed the variation of DNA methylation patterns among the investigated regenerated plants and suggested instability of epigenetic regulation on LORE1a during tissue culture (Fukai et al., 2010) . Based on these observations, it seems likely that regenerated plants derived from cells that have epigenetically derepressed LORE1a may retain an active state of LORE1a. The spatiotemporal gap between epigenetic activation (during tissue culture) and transposition (in regenerated intact plants) can be accounted for by the tissue specificity of the LORE1a promoter, which is highly active in pollen (Fukai et al., 2010) . The promoter specificity gives rise to germline specific LORE1 transpositions. Activation of LORE2 could be induced in a similar way to LORE1 since LORE2 transpositions were observed in the regenerated plants in which LORE1a is active (Fukai et al., 2012) . However, precise characterization of the activation of LORE2 remains to be done.
Establishment of L. japonicus Mutant Population using LORE1
Establishment of a mutant library requires a large number of independent insertions. For this purpose, germline specific transposition is an advantageous feature of LORE1a. Since the number of independent insertions increases in proportion to that of harvested seeds from LORE1a activated plants, a small number of plants in the initial generation is sufficient. L. japonicus is perennial; therefore, plants having active LORE1a can be maintained and propagated by cuttings. So far, the vegetatively propagated plants originated from the founder isolated 3 yr ago still possess LORE1a activity showing that the active state of LORE1a can be stably transmitted to the propagated plants. This permits researchers to start construction of the mutant population from a minimum number of individual plants having LORE1a activity. However, since the epigenetic instability over years of vegetative propagation has been observed in potato (Solanum tuberosum L.) (Nocarova et al., 2010) , it is advisable to check that LORE1a in the new cutting remains active. As described above, LORE1 is endogenous in L. japonicus and no biological containment is required to grow the population. Large mutant populations can therefore be grown in open fields. Another advantage is the reduced level of somaclonal variation due to tissue culture, which is often problematic when TEs active in cultured cells are used as mutagens.
Two groups have established medium-scale mutant populations using LORE1 (Fukai et al., 2012; Urbanski et al., 2012) for feasibility tests. Similar strategies were used to identify a large number of insertion sites (Fig.  2) . Sequences flanking the 5′ of LORE1 were selectively amplified by a linker assisted polymerase chain reaction (PCR) technique called Splinkerette PCR (Uren et al., 2009 ) from each pool in sets of two dimensionally arranged plant DNA pools. The amplicons were sequenced using next generation sequencers, Roche 454 GS junior (Roche Applied Science) (Fukai et al., 2012) or Illumina HiSeq 2000 (Urbanski et al., 2012) . The sequence reads were mapped to L. japonicus genome using BLASTN (Fukai et al., 2012) or Burrows-Wheeler Aligner (BWA) (Urbanski et al., 2012) . The regions composed of mapped reads were assigned as flanking sequence tags (FSTs). The origin of every FST is traceable from the unique sequences given to each DNA pool, called MID (multiple identifier) in the Roche 454 system or barcodes, included in the amplicons incorporated in a step of Splinkerette PCR. From the two mutant populations composed of 2450 and 3744 plant lines, 4532 and 8935 insertions sites were identified, respectively (Fukai et al., 2012; Urbanski et al., 2012) . The large scale identification of new insertion sites in the mutant libraries revealed that LORE1 has a preference for insertion into genes, especially into exons. Considering this preference, the number of total insertions sufficient to yield one insertion per protein coding gene at 95% probability was estimated as 216,000. This is less than half of the earlier prediction of 540,000 made when assuming no insertion preferences (Fukai et al., 2012 The population and corresponding FST information is rapidly growing. Updates will be posted on the websites.
Chromoviruses in Legumes
Both LORE1 and LORE2 possess chromodomains (CHDs) at the C-terminal ends of their integrases that classify them as chromoviruses. Chromovirus is a clade of Gypsy LTR retrotransposons widely distributed in eukaryotes (Gorinsek et al., 2004) . Originally, CHDs were identified as a common protein motif between heterochromatin protein 1 (HP1), a protein that is accumulated in heterochromatin, and Polycomb proteins, epigenetic repressors, in Drosophila melanogaster (Paro and Hogness, 1991) . Chromodomain of HP1 has been analyzed and shown to interact with trimethylated lysine 9 of histone H3 (H3K9me3), a hallmark of heterochromatin in D. melanogaster (Bannister et al., 2001; Lachner et al., 2001) . Together with the general tendency of TEs to accumulate in heterochromatic regions, it is believed that chromoviruses have insertion preferences to heterochromatic regions due to their CHDs. However, as mentioned above, LORE1 has a strong insertion bias toward genic regions, especially in exons, suggesting that this chromovirus has insertion preference to euchromatins rather than heterochromatins. To know if LORE1 is an exceptional chromovirus, the population dynamics of LTR retrotransposons and the distribution of chromoviruses in L. japonicus genome and other model legumes were assessed. Figure 3 shows a phylogenetic tree generated using nucleotide sequences of conserved regions of reverse transcriptase (RT) genes from representative 248 LTR retrotransposon families, identified in the Lotus genome release 2.5 (Miyakogusa.jp [http://www.kazusa.or.jp/ lotus/; accessed 14 Mar. 2013]; Sato et al., 2008) . Two large phylogenetic clades were observed, corresponding to Copia and Gypsy superfamilies, respectively. LjRE1, a high copy retrotransposon family in L. japonicus, which was shown by fluorescence in situ hybridization analysis to be distributed over whole chromosome arms (Sato et al., 2008; Ohmido et al., 2010) , belongs to the Copia superfamily. LjRE1 belongs to the clade of Sirevirus, a plant specific Copia clade, which has an envelopelike ORF in their coding region. The founder element, SOYBEAN INTERSPERSED REPETITIVE ELEMENT 1 (SIRE1), is highly abundant in the soybean genome (Laten et al., 2003) . Together with the observations about LjRE1, successful propagation of Sirevirus could be a characteristic of legume genomes (Holligan et al., 2006) . Among the 248 families in the phylogenetic tree, 102 belong to Gypsy. Among the 102 families, 52 are chromoviruses. Figure 4 shows a phylogenetic tree generated using nucleotide sequences of CHDs of the 52 chromoviruses. In seed plants, four clades of chromoviruses, Reina, Tekay, Galadriel, and centromeric retroelement of maize (CRM), have been identified (Gorinsek et al., 2004) . CRM elements were found to be accumulated in centromeric regions in a wide range of plant species, and their CHDs have diverged from those of other plant chromoviruses (Gao et al., 2008; Neumann et al., 2011) . The LjRE2, which is highly overrepresented in pericentromeric regions (Sato et al., 2008; Ohmido et al., 2010) , belongs to a family of CRM identified in this search ( Fig. 3 and 4) . Other chromoviruses identified in this search are those of either Reina or Tekay while no Galadriel elements were found. Both LORE1 and LORE2 belong to the Reina clade but fall into different subclades ( Fig. 3 and 4) (Novikova et al., 2008) . Following the same approach taken in the analysis of L. japonicus, RT sequences of chromoviruses were retrieved from M. truncatula genome sequence MedtrA17_3.5 assemblies (http://jcvi.org/cgi-bin/medicago/download.cgi; accessed 1 Apr. 2013). Chromovirus RTs in soybean were derived from comprehensive collection of Gypsy elements available from the Williams 82 Transposable Element Database (http://soybase.org/soytedb/; accessed 28 Feb. 2013) (Du et al., 2010a) . The retrieved RT sequences of Reina, Tekay, and CRM elements from the three model legume species were brought together and used as a comprehensive dataset to detect the chromoviruses from each genome, to compare their distribution patterns between species, as described below. Figure 5A shows the distribution of Reina and Tekay elements in Lotus release 2.5 pseudomolecules Figure 3 . Phylogeny among reverse transcriptases (RTs) in long terminal repeat (LTR) retroelements in L. japonicus. The RT sequences were retrieved from Lotus release 2.5 genome sequence. Firstly, candidates of LTR retroelements in the genome sequence were identified using LTRharvest (Ellinghaus et al., 2008) with default setting, which resulted in the isolation of 5151 sequences. Then Pfam (Punta et al., 2012) search was conducted to find the conserved region of RT from each candidate, resulted in the identification of 1823 candidates containing RTs. The inner regions (regions between the two LTRs) of the 1823 LTR retrotransposon candidates were clustered using cd-hit-est (Li and Godzik, 2006) with the identity threshold set at 80%, classified the candidates into 1028 families. Among them, 248 families were composed of more than one member. The 248 RTs together with the reference RTs of retrotransposons were used to draw this phylogenetic tree using clustalw web service available at http://www.genome.jp/tools/clustalw/ (accessed 14 Mar. 2013). Reference RTs used are Reina (AF541963.1), CRM4_ID30 (AC185612) (Neumann et al., 2011) , Tekay (AF448416.1), Athila (AC007209.6), Tto1 (D83003.1), and human_LINE (AC240176.3). Names of clades and families of LTR retrotransposons described in the text were indicated. CRM, centromeric retroelement of maize.
detected by BLASTX search using the RT dataset as subjects (see details in the figure legend). The search identified comparable numbers of Reina and Tekay elements in the L. japonicus pseudomolecules, 233 and 211, respectively. Elements of both clades were found to be distributed throughout all chromosome arms. Considering the strategy used to read L. japonicus genome focusing on gene-rich regions (Sato et al., 2008) , the regions they reside may correspond to euchromatins. In unmapped scaffolds of the Lotus release 2.5 sequence, however, 64 Tekay elements were identified while only 23 Reina elements were detected (data not shown). Since unmapped scaffolds are usually rich in repetitive sequences, this may suggest the higher association of Tekay to repetitive regions than Reina. The abundance of Reina and Tekay in M. truncatula is totally different from that in L. japonicus. In M. truncatula, 45 and 344 elements of Reina and Tekay were identified in the pseudomolecules. The dominance of Tekay was clearly represented in Fig. 5B , in which the majority of bars represent members of Tekay. Several regions with accumulation of the Tekay elements were represented as peaks in Fig. 5B . Since total lengths of the pseudomolecules (270 and 300 Mb) and the predicted genome size (470 Mb and between 471 and 583 Mb) were comparable between L. japonicus and M. truncatula, the apparent difference in the population of the two clades of chromoviruses between the two species is not an artificial consequence of the analysis, such as differences in availability of the genome sequence information. In pseudomolecules of soybean of which total length is 950 Mb, 1444 Reina and 668 Tekay elements were detected. In addition 1232 CRM elements were detected while only 11 and 13 CRM elements were identified in L. japonicus and M. truncatula pseudomolecules, respectively. Poor representations of CRM elements in the latter two plant genomes may be at least partly because of the lower acquisitions of their heterochromatin sequences while the abundance of CRM elements is a characteristic of soybean genome, as described by Du et al. (2010b) . In the soybean genome, CRM elements are not restricted to the centromeric regions but rather widely distributed along the chromosomes (Fig. 5C) (Du et al., 2010b) . Reina elements are most widely distributed along the chromosome arms, including distal ends where the elements of other two clades are represented at a lower frequency (Fig. 5C ).
All together, in the three model legumes, population dynamics of the three clades of chromoviruses vary substantially. Members of the Reina clade in L. japonicus do not show any strongly biased distribution and are well represented in the pseudomolecules established from euchromatic regions. Similar pattern of distribution of Reina elements was observed in soybean genome. Based on this comparison, we believe that Reina elements in those legume species reside in euchromatins rather than in large heterochromatic regions such as centromeres. The preference of LORE1 insertion into euchromatic regions is therefore more likely to be typical than exceptional as a Reina element. The genomic distribution of Reina elements, however, does not rule out the possibilities that they have preference to heterochromatic islands in euchromatic regions, and in turn, that they cause establishment of heterochromatic islands in the euchromatins. (Neumann et al., 2011) , Magnaporthe Gypsy-like element (Maggy) (AAA33420), Tekay (AF448416.1), and Tma (AF147263). Names of clades and families of LTR retrotransposons described in the text were indicated. Bootstrap values (over 50%) are given above the brunches. CRM, centromeric retroelement of maize. In an attempt to identify close relatives of LORE1 elements, the soybean TE dataset (Du et al., 2010a) , M. truncatula genome assembly version 3.5 (http://jcvi.org/ cgi-bin/medicago/download.cgi; accessed 1 Apr. 2013), and the dataset of repetitive sequences derived from pea as contigs of 454 reads (Macas et al., 2007) were searched by TBLASTX. The sequence most similar to LORE1a was identified in soybean, gypsy retrotransposon designated as RLG_Gmr54_Gm7-1 (score = 1069 bits). A region in chromosome 4 from 11,206,336 to 11,207,601 bp (score = 610 bits) and a contig SCL7_CL1Contig2066 (score = 361 bits) were most similar to LORE1a in M. truncatula and pea, respectively. However, a Gypsy retrotransposon in A. thaliana, AT3TE16035, which belongs to ATGP3 family has higher similarity to LORE1a (score = 1235 bits) than the above mentioned three sequences in legumes. This indicates that LORE1 family members were lost from the three legume species or that LORE1 might have been horizontally transferred to the ancestor of L. japonicus.
Concluding Remarks
Information derived from LORE1 studies revealed that epigenetic activation of TEs can be induced by tissue culture and the active state can be maintained in the regenerated plants. Activation of LORE1a can be regarded as an epigenetic variation. There are a number of reports describing somaclonal epigenetic variations in a variety of plant species, suggesting a general instability of epigenetic marks in plant cells during tissue culture even though it is still an open question how important the epigenetic variations are as causes of phenotypic somaclonal variations (see review by Miguel and Marum, 2011) . Methylome data in the immortalized long-term cell cultures of A. thaliana revealed serious deviation of epigenetic states from that of seedling plants, in which hypomethylation in heterochromatic regions and hypermethylation in euchromatic genic regions accompanies dynamic changes of small ribonucleic acid (RNA) population (Tanurdzic et al., 2008) . Small RNA population changes were also observed in short-term cultured callus tissues, suggesting the possible deviation of their epigenetic status compared with seedlings (Tanurdzic et al., 2008) . To our knowledge there are no reports describing epigenomes in the regenerated plants from short period cultured callus tissues. This kind of information may be necessary to understand how epigenetic somaclonal mutations are induced and to assess their possible utility for plant breeding. On the other hand, the emergence pattern of transgenerational spontaneous epigenetic mutations in A. thaliana has been well documented by the two independent groups (Becker et al., 2011; Schmitz et al., 2011) . They found that majority of transgenerational differentially methylated polymorphisms (DMPs) positioned in the gene bodies in euchromatic regions while stable transgenerational DNA methylation was observed in heterochromatic regions containing many TEs (Becker et al., 2011; Schmitz et al., 2011) . Transposable elements in euchromatic regions, however, were found to correspond to CpG differentially methylated regions (DMRs) (Schmitz et al., 2011) . Together with the observation that CpG DMRs were also enriched in introns of genes, the authors claimed that genome regions less associated with nucleosomes may undergo greater epigenetic drift (Schmitz et al., 2011) . Corroborating these observations, Becker et al. (2011) reported that there are DMPs of frequent transgenerational changes in methylation status in A. thaliana, suggesting the presence of "hot spot" of epigenetic changes. Following these information, LORE1a, which resides in an intron of a mitogen-activated protein kinase (MAPK)-like gene (Madsen et al., 2005) , may be more easily reactivated than the other LORE1 elements. Accounting for the distribution pattern, Reina elements in L. japonicus genome, being present widely in euchromatic chromosome arms, would be ones to be most easily reactivated. The fact that both LORE1 and LORE2 belong to the Reina clade agrees with the assumption.
Above all, tissue culture might be a useful approach to activate endogenous TEs epigenetically. If the promoters in those TEs have an activity in the cultured cells, the newly transposed copies could be detected in the generation of the initial regenerated plants from cultured cells (R0 plants: the regenerated plants). On the other hand, if the TEs have promoters that are active in tissues producing germlines in intact plants, the new transpositions could be detected in the R1 plants. It is still difficult to predict the TEs that will be reactivated. However, the candidates could be identified in silico by setting several criteria such as low number of copies (supposed to be less targeted by copy-number dependent transcriptional silencing), high sequence conservation among family members (suggesting recent transpositions), and distribution in euchromatin. Procedures such as tiling array and genome resequencing, which enable us to find any small copy number variations in a genome, could be useful to identify transpositions of yet uncharacterized TEs. Increasing genome information and establishment of a number of gene tagging populations using endogenous TEs in a wide variety of legumes and other species will facilitate plant molecular biological studies and will enlarge the possibility of reverse-genetics based plant breeding approaches in the near future.
